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Table 1

Data sources for northern Gulf of Alaska bathymetry

Introduction

The three maps in this report are compilations of bathymetric data in the
northern Gulf of Alaska from Cross Sound to Montague Island (Index map, Sheet
1). The data were derived from approximately 53,000 km of seismic and
bathymetric profiles collected between 1972 and 1979 (Table 1). These data
were augmented by National Ocean Survey bathmetry in Yakutat Bay and Icy Bay
and on the continental shelf between Lituya Bay and Yakobi Island.

The contour intervals vary with depth and terrain. From 0 to 200 m the
interval is 20 m; from 200 to 500 m the interval is 20 m in the troughs on the
continental shelf and 100 m elsewhere. Below 500 m the contour interval is
100 m.

These maps are an update and expansion of a base map by Molnia and
Carlson (1975a). The maps are adequate for compilation of geologic and
'geophy'sical data for the northern Gulf of Alaska continental shelf anc
continental slope, but they are not intended to be used for navigational
purposes. The west edge of Sheet 3 adjoins the bathymetric map of the western
Gulf of Alaska by Dunleavey and others (1980).

In this report we have followed the U.S. Board on Geographic Names (1971)
in the use of Yakobi, Alsek, and Yakutat Valleys, Fairweather Ground, and
Pamplona Spur. Bering Trough, Kayak Trough, Hinchinbrook Seavalley, Kayak and
Middleton Island platforms, and Tarr Bank are all informal terms adapted from
prior usage (Plafker and others, 1975, 1978; Carlson and others, 1977b; Molnia
and others, 1977; Bruns, 1979; and von Huene and others, 1979). Khitrov
Ridge, Khitrov Basin, and Yushin Ridge are new names, and the proposed usage
is in honor of Vitus Bering's Alaskan discovery expedition in 1741-1742 in the
vessel Sagint Peter . Yushin was the navigato: of the ship, and the initial
sighting of Mount St. Elias in mainland Alaska was made in the vicinity of

Alaska, espécially the continental slope, is significantly affected by this
tectonic activity.

The shoreline is bordered on the north by the rugged Chugach and St.
Elias mountains. Large piedmont and valley glaciers issue from these
mountains; the 'most prominent of these glaciers are the Bering, Guyot,
Malaspina, Hubbard, Grand Plateau, Fairweather, and La Perouse. Numerous
sediment-laden rivers discharge into the gulf. Of these, the Copper and Alsek
are the only ones that drain across the coastal mountains from the interior of
Alaska and British Columbia. The bathymetry of the continental shelf reflects
the ‘presence of the major glaciers and the large influx of sediment from the
rivers.

Continental Shelf

The continental shelf in the study area extends as a 750-km-long arc from
just southwest of Yakobi Valley on the east to Montague Island on the west
(Index map, Sheet 1). The shelf ranges in width from as little as 19 km south
of Yakobi Island to as much as 105 km east of Hinchinbrook Seavalley and
averages about 75 km, the same as the world average (Shepard, 1973). The
depth to the shelf break ranges between 180 m and 240 m and averages about 200
m. This value is much greater than the world average of 130 m (Shepard,
1973). The average gradient of the shelf, from the shoreline to the shelf

A shallow 20 m? depression is located west of Yakobi Valley and seaward

of La Perouse Glacier. This seafloor depression has a maximum depth of 205
m. Seismic reflection records show a thickness of approximately 30~40 m of
Holocene sediment partially filling the depression. The overall shape of the
depression is markedly similar to Yakobi Valley, although more subtly
expressed, with a well-developed linear east wall, and a gentle boxlike west
wall. Additional seismic reflection profiling is needed to determine if
buried channels are present which might indicate if the depression was formed
by an expanded La Perouse Glacier, or if the depression might be an ancestral
Yakobi Valley that has undergone right-lateral offset as a result of motion
along the Fairweather fault or related faults.

Icy Bay and Yakutat Bay are fjord-like bays with depths greater that 100
m for Icy Bay (Molnia and others, 1978) and 320 m for Yakutat Bay (Carlson and
others, 1978). The entrances to both of these bays shoal to as shallow as 20
m. These shoals are moraines formed by the glaciers that carved the bays
(Molnia and Carlson, 1975b; Molnia and others, 1978; Carlson and others,
1978). Breached moraines inside Yakutat Bay suggest that these moraines were
formed in more than one glacial advance.

In addition to the troughs having negative relief, there are several
important positive relief features on the continental shelf. They are, from
east to west, Fairweather Ground, Pamplona Spur, Kayak Island platform, Tarr
Bank, Middleton Island platform and Seal Rocks. Pamplona Spur is discussed in
a later section of this report

Fairweather Ground is a shoal area approximately 50 km wide by 70 km long
between Alsek and Yakobi Valleys. This area is characterized by very uneven
topography with several isolated highs as shallow as about 23 m. Fairweather
Ground was formed in part by late Cenozoic uplift (Bruns, 1979).

Middleton Island platform, which includes Middleton Island, Fountain
Rock, and surrounding shoals, is an area of ongoing rapid uplift, tilting and
deformation (Plafker, 1969; Plafker and Addicott, 1976; Prescott and Lisowski,
1977; Bruns, 1979). Fountain Rock also corresponds to the crest of an east-
trending anticlinal structure (Bruns, 1979).

Continental Slope

On the basis of bathymetry, the continental slope can be divided into
four distinct segments. These slope segments are 1) Chichagof 1Island to
Yakobi Valley; 2) Yakobi Valley to Yakutat Valley 3) Yakutat Valley to Bering
Trough; and 4) Bering Trough to Hinchinbrook Seavalley. The limits of these
four segments generally correspond to changes in the tectonic setting of the
continental margin (Bruns, 1979), and the bathymetry reflects these
differences. The morphology of the continental slope, a region of generally
steep gradients and large ridges and valleys, is primarily controlled by
either tectonic or depositional processes, although erosion has been locally
important.

The slope segment from Chichagof Island to Yakobi Valley is characterized
by a very gentle slope with an average gradient, as measured from the shelf
break to the bottom of the continental slope, as low as 2.7° and no greater
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The continental slope west of Khitrov Ridge and southeast of Middleton
Island is characterized by both longitudinal and transverse valleys and
ridges. The structure of this area is poorly known due to sparse seismic
coverage. At least some of the ridges parallel or subparallel to the slope
are structurally controlled (Bruns, unpubl. datal. However, most of the
transverse trends southeast of. Middleton Island may be caused by erosional
processes. More detailed seismic surveys. are needed on the slope west of
Khitrov Ridge to determine the effects of structure on the morphology of the
continental s}ope.

Another major bathymetric feature is a mid-slope terrace south of
Hinchinbrook Seavalley that is 15 km wide by at least 50 km long, and lies
between the 2700~m and 2900-m isobaths. The origin of this terrace is
unknown.

Abyssal Plain

The major feature of the abyssal pPlain is the large depression formed by
the northeast end of the Aleutian Trench. The greatest depths in the study
area, deeper than 4600 m, are found in the trench.

Southwest of Yushin Ridge lies a submarine fan approximately 60 km wide
by 65 km long that rises to about 400 m above the abyssal plain. The sediment
source for this fan cannot be clearly located. The continental slope landward
of the fan is blanketed by thick accumulations of late Cenozoic sediment
(Bruns, 1979 and unpubl. data). However, Yushin Ridge, just north of the fan,
acts as an effective barrier to sediment movement. Sediment may be working
its way around this barrier despite the absence of obvious channels on the
slope. Alternatively, She fan may be a relict feature with a sediment source
from Yakutat Valley. During periods of Pliocene and Pleistocene glaciation,
large amounts of glacial sediment must have issued from the terminus of the

GUL O ALAS KA Yushin Ridge. Khitrov was the Fleet Master for Bering. The initial landing Kayak Island platform extends southwest for 20 km from Kayak Island. It glacial 1°bf" filling the trough. If Yakutat Valley. was the source, then the
in Alaska was made on Kayak Island, just north of Khitrov Ridge (Davidson, is approximately 10 km wide and has a steep, scarplike east side. Late present position .°f the fan could be.t}'ze resultl °f_ right-lateral offset at the
1901, Golder, 1922, 1925; Mull and Plafker, 1976). Cenozoic uplift along inferred extensions of faults on and near Kayak Island bése _°f the cont'J.nental sl<:.ope.- Additional seismic data are needed to deter-
SHEET 2 has created this bathymetric high (Plafker, 1974; Bruns, 1979). mine if such an interpretation is reasonable.
Tectonic Setting ;
Tarr Bank is a large shoal area bounded on the east by Kayak Trough and Conclusions

S e The northern Gulf of BAlaska lies in a zone of relative northwest on the west by Hinchinbrook Seavalley and includes Wessels Reef. It is an ;
i & convergence between the Pacific and North American plates. On the eastern area of uplift (Plafker, .1969) and complex structure (Bruns, 1979). The .The bathymetry °_f the shelf has .beenlgre_atly afflefted lily tscm;r:.r:igfand
N\ B edge of the study area, motion between the plates is accomodated by transform general depth is between 60 m and 80 m; however, Wessels Reef, about 35 km erosion by large glacial lobes, producing wide, deep valleys that ex e: rom
y 50 0 50 150 km faulting on the Fairweather-Queen Charlotte fault system. To the west, north of Middleton Island, is emergent during low tide. This reef corresponds the shore to the edge of the shelf. Structure, however, ha: hégdintef :c: og
N \ - = —— - = 3 relative convergence is taken up by underthrusting at the Aleutian Trench. to the crest of a large east-trending anticlinal structure as mapped by Bruns shelf morphology. The shoals of Tarr Bank and the Kayak an Middleton s-;x;
. '- The northern Gulf of Alaska thus lies in a zone of transition between (1979). Seal Rocks, on the northwest edge of Tarr Bank, is also emergent. platfc'>rms are structurglly corlltrolled. Tha Falrweat}‘xer fault is respz:s:.. <
BTN CONTOURS IN METERS transform and convergent motion. The tectonic setting has resulted in The shape of Seal Rocks and the location on the edge of Hinchinbrook Seavalley for ridges and valleys along its trace and perhaps, in pare; Lfox the : leJ]c-e
. pronounced differential uplift and faulting of rock strata throughout southern suggest that the rocks may be nunatak-like feature formed by the glacial lobe shape of Yakobi Yalley. On the slo'pe, the bathymetry. lfi sn.gn;.f;.c::tby
Alaska, with an apparent increase in the intensity of folding and magnitude of that formed the trough. A small unnamed pinnacle northwest of Kayak Trough aff.ected. by tectom.cs':. The .slo?e gradient appears to be in uenc: °t 3f(
Te I l \ \ \ fault displacement from south to north and from east to west across the reaches 40 m above the-surrounding seafloor  and shoals to about 80 m. This ;23 11'391‘;“31 te?it%nlcs:d' Plx‘:;:ﬂ;irizlg ::o::falfal;.:e::};e:reir:‘;niro:x; S:::d a:d

continental margin and adjacent land areas (Plafker 1969, 1971; Plafker and pinnacle may be a local intrusive body similar to the dacite plugs at the mplona Spur, and by sedime ¢/ ©8p ¥ 3 3 vl
148° 146° 142° 140° 138° others, 1975, 1978a; Bruns, 1979). The bathymetry of the northern Gulf of southwest tip of Kayak Island (Plafker, 1974). ' between Yakutat Valley and Pamplona Spur. The numerous ridges and valleys on

the slope generally reflect young folds and faults, although some slope
valleys, especially southeast of Middleton Island, are probably formed by
erosion due to downslope sediment transport. The bathymetry of the Aleutian
Trench is tectonically controlled. The other major feature of the abyssal
plain, the submarine fan near Yushin Ridge, is most likely controlled by
depositional processes.

References

Bruns, T. R., 1979, Late Cenozoic structure of the continental margin,
northern Gulf of Alaska, in Sissopn, A., ed., 1979, The relationship of
plate tectonics to Alaskan geology and resources: Proceedings, Sixth
Alaska Geological Society Symposium, Anchorage, Alaska 1977, pe. I1-130.

Carlson, P. R., Bruns, T. R., Molnia, B. F., and Hampson, J. C., Jr., 1977a,
Submarine valleys on the continental shelf, northeastern Gulf of
Alaska: Geological Society of America Abstracts with Programs, v. 9, no.
7, p. 921.

Carlson, P. R., Molnia, B. F., Hampson, J. C., Jr., Post, Austin, and Atwood,
T. J., 1978, Post~deglaciation sedimentation in Yakutat Bay, Alaska:
Transactions, American Geophysical Union, EOS, v. 59, p.296.

. . i i Carlson, P. R., Molnia, B. F., Kittelson, S.C., and Hampson, J. C., Jr.,
Cruise (Cruise ID) Year Amount of Data (km) Navigation Systems break, :ranges from 0.11° east of Hinchinbrook Seavalley and east of Alsek tl:lan about 5.0°, similar to the.wo'rld average of 4.3° to a depth of 1800 m 19"77b, Distribution of bottom sediments on the continental shelf,
NOAA SURVEYOR 1972 8200 Batelid Valley ito 0.5° south of Yakobi Island. The average gradient for the entire given by Shepard (1_973)' Seismic and dredge data show that a thick, northern Gulf of Alaska: U.S. Geological Survey Miscellaneous Field

atellite, Loran A shelf is about 9.15°. This figure is slightly larger than the world average relatively young sedimentary sequence underlies the slope in this area. Studies Map MF-876, 13 p., 2 sheets.
_— o of 0.12° (Shepard, 1973) and reflects the consistently greater-than-average Recent deposition of these strata may be responsible for the low average ‘
1974 3000 Mlnu"anger and depth to the shelf break. gradient (Plafker and 'others, 1978b; von Huene and others, 1979; Bruns, Carlson, P. R., Plafker, George, Bruns, T. R., and Levy, W. P., 1979, Seaward
Raydist unpubl. data). Immediately west of Chichagof Island, the slope is very extension of the Fairweather fault, in Johnson, K. M., and Williams, J.
THOMPSON 1974 6500 . The relatively constant depth to the shelf break results in a greater irregular with many small ridges and gullies extending down to the 1000 m R., eds., The United States Geological Survey in Alaska, Accomplishments
R/V SatellJ.t’:e, .Loran A, average gradient for the narrower sections of the shelf. East of Lituya Bay, isobath. Seismic data across the slope suggests that these ridges are during 1978: U.S. Geological Survey Circular 804-B, p. B135-B139.
Decca Hi=-fix . the width of the shelf decreases from 70 km with an average gradient of 0.16° erosional, rather than structural, in character.
to a widlth of 19 km and an increase in the average adient to 0.5°. Between . i ics: i the r
M/V GREEN (EGAL75XB). 1975 3200 Satellite, sonar ; . ge g . i Chase, C. G., 1978, Plate kinematics: The.AmerJ.cas, East Africa, and the rest
‘ Lituya Bay and Yakutat Valley the shelf widens to 104 km and the average The slope segment between Yakobi Valley and Yakutat Valley  is of the world: Earth and Planetary Science Letters, v. 37, p. 355-368.
doppler, Loran C gradient, decreases to its lowest value, 0.11°., Between Yakutat Valley and characterized by a relatively steep average gradient and by several large
(GSI Integrated Kayak Isiland the shelf width again decreases to as little as 35 km and the ridges that trend obliquely across the slope. The average slope gradient Davidson, George, 1901, Tracks and Landfalls of Bering and Chirikof on the
GEONAV/LORAN) gradient. increases to 0.30°. West of Kayak Island, the shelf reaches its ranges from about 8° to 16° with a mean of about 10.7°. Locally, slopes are northwest coast of America: San Francisco, 44 p.
NOAA SURVEYOR (SU75 ) widest point of 105 km and the average gradient decreases to 0.11°. Much as steep as 21.0° This area of steep gradient is seaward of Fairweather
su75) 1975 5000 Satellite, Loran A h}i;ghe; awverage gradients, as high as 6.3°, are found locally on the walls of C(-?ft;t;x;c)l and may reflect Cenozoic uplift of this feature inferred by Bruns Dunlavey, J. M., Childs, J. R., and von Huene, R. E., 1980, Bathymetric map of
the shelif valleys. . " ; ~Fi -
R/V SEA SOUNDER(S176) 1976 2300 Satellite, Loran A _ 11:;1:3weft§;:g ggolf‘of Alaska: U.S. Geological Survey Open-File Report 80
SEA SOINDER 277 ' Perlhaps the most striking bathymetric features of the continental shelf At the base of the slope southwest of Fairweather Ground are three sub- o )
R/V (8277) 1977 1600 Satellite, Loran C are the six major shelf valleys that extend from very near t_he shoreline to Paréllel' northeast-trending. ri‘dges. These ridges are 15 to 30 km long, with Golder, F. A., 1922 (v. 1), 1925 (v. 2), Bering's Voyages: American
RV LEE (1677 — 2900 the edge: of the shelf. They. are from east to west, Yakobi Valley, Alsek relief of about 600 m. Seismic records across some of these ridges clearly Geographical Society, New York, 2 v.
Integr{ated Valley, Yakutat Valley, Bering Trough, Kayak Trough, and Hinchinbrook show that they are young anticlinal features (Bruns, unpubl. data). These
satellite, sonar Seav.allejy (Index map, Sheet 1). These shelf valleys were formed by large ridges trend almost perpendicular to the N. 15° W. relative convergence vector Minster, J. B , and Jordan, T. H., 1978, Present day plate motions: Journal
59° 3ol 59030' doppler, Loran C glaciers that covered much of the continental shelf during Pleistocene glacial for the Pacific and North America plates (Minster and Jordan, 1978; Chase, of Geophysical Research, v. 83, no. B11, p. 5331-5354.
epochs (Carlson and others, 1977a; Molnia and Sangre 1979). The valleys are 1978), and this geometry suggests that the structures developed in res to
R/V GROWLER (G177) 1977 750 Radar characterized by stee -sid&;d wall; and generall gaz' U~shaped flo Y Th this ’conver ncg Sguthggc;f the east edge of Fairweatﬁ'x Gr . I;Oﬂs.e
4 P ' g y or Urahape Oxss e gence. ) g er ound 1s a Molnia, B. F., and Carlson, P. R., 1975a, Base map of the northern Gulf of
general flatness of the floors is the result of deposition of Holocene northeast-trending ridge approximately 4 km wide by 10 km long. Because this Alaska: U.S. Geological Survey Open-File Report 75-506, 1:500,000.
R/V SEA SOUNDER (S877) 1977 1200 Satellite, Loran C sediment discharged from the large coastal glaciers and outwash streams ridge lies between available single-channel and multichannel seismic lines, )
(Carlson and others, 1977b). . All of the valleys are concave upward in the structural character is unknown. Molnia, B. F., and Carlson, P. R., 1975b, Surface sediment distribution map,
R/V SEA SOUNDER 1978 3700 Satellite, Loran C longitudilnal profile and have low ridges where they intersect the shelf : ,nclarthern 'Gulf of Alask:a: U,s,l Geolog,ical Survey Open-File Report 75-505,
break. These ridges are probably remnants of terminal moraines or recessional At the mouth of Alsek Valley is a large re-entrant. This valle a :
R/V SEA SOUNDER (S678) 1978 1700 satellite, Loran C i 7 o ~ y i SE 1:500. 047
’ moraines of the glaciers that formed the shglf valleys. None of these probably formed by downslope sediment transport and erosion associated with
glacially carved shelf valleys is associated with well~defined canyons carved glacial outwash from the the ice lobe that filled the valley during late Molnia, B. F., Carlson, P. R., and Bruns, T. R., 1977, Large submarine slide
R/V LEE (L378) 1978 2400 Integrated i ; i 1 sl i i iti ; . . :
. into the adjacent continental slope. Pleistocene time. Several additional gullies are present at the top of the in Kayak Trough, Gulf of Alaska, in Coates, D. R., ed., Landslides:
satellite, sonar slope between Yakutat and Alsek Valleys, and south of Fairweather Ground. Reviews in Engineering Geology, v. 3, Geological Society of America, p.
doppler, Loran C The lengths of the shelf valleys range from 52 km for Bering Trough to These gullies, on the order of 1 km wide and 5 km long, are also probably 137-148.
155 km for Yakutat Valley. Widths range from 13 km for the narrowest part of erosional features. :
NOAA DISCOVERER 1979 1600 Satellite, Loran C Hinchinbrook Seavalley to about 31 km for the mouths of both Yakutat Valley Molnia, B. F., Carlson, P. R., Levy, W. P., Post, A., and Hampson, J. C., Jr.,
and Hinchinbrook Seavalley. The average gradients along the axes of shelf Between Yakutat Valley and Bering Trough, the character of the slope 1978, Post-deglaciation sedimentation in Icy Bay, Alaska: Transactions,
NOAA DISCOVERER 1979 3200 Satellite, Loran C valleys range from 0.07° for Yakutat Valley to 0.29° for Bering Trough. The changes dramatically. The average slope gradient ranges from 2.8° to 4.3° American Geophysical Union, EOS, v. 59, p. 295.

SEA SOUNDER 3 ) slope of the valley walls has a mean gradient of about 1.8°, but ranges from with a mean of 3.7°, a sharp decrease relative to the average gradient to the
B 1979 1900 Satellite, Loran C as low as 0.31° on the west edge of Kayak Trough to 6.3° on the west side of east. The continental slope, especially the upper half, is also much smoother Molnia, B. F., and Sangrey, D. A., 1979, Glacially derived sediments in the
R/V SEA SOUNDER (81179) 197 _ Hinchinbrook Seavalley between Hinchinbrook Island and Montague Island. than are the segments on either side. The three major morphologic features northern Gulf of Alaska -- Geology and engineering characteristics:

9 3600 Satellite, Loran C, Hinchinbrook Seavalley and Yakobi Valley both extend into sounds at their are: 1) Pamplona Spur, 2) Yushin Ridge, a large, northwest-trending ridge Proceedings, 11th Offshore Technology Conference, Houston, Texas, v. 3,
Miniranger north ends. Hinchinbrook Seavalley widens and deepens into Prince William subparallel to the base of the continental slope southwest of Yakutat Valley, P+ 647-655.
Sound and. Yakobi Valley extends into Cross Sound. The longitudinal section of and 3) a narrow, but deep gully at the mouth of Yakutat Valley.
Hinchinbrook Seavalley on the shelf actually slopes landward with an average Mull, Gil and Plafker, George, 1976, The first Russian landings in Alaska:

gradient of 0.05°. The maximum depths of the shelf valleys range from about
245 m in Kayak Trough to about 450 m in Yakobi Valley. The maximum depth of
Yakobi Valley is about 100 m deeper than any of the other shelf valleys.

Pamplona Spur is 5 km wide and extends for about 30 km from the shelf
break onto the slope. It rises more than 800 m above the surrounding slope
and shoals to 140 m. The ridge is a complexly deformed anticlinal feature and Plafker, George, 1969, Tectonics of the March 27, 1964, Alaska earthquake:
is part of a major zone of northeast-trending folds and faults that cuts U.S. Geological Survey Professional Paper 543- I, 74 p.
obliquely across the continental slope and shelf (Bruns, 1979). Thick late
Cenozoic sediment has partially masked the bathymetric expressions of these
structures between Pamplona Spur and Bering Trough (Bruns, unpubl. data).

The Alaska Journal, v. 6, no. 3, p. 134-145,

The shape of Yakobi Valley may result from the combination of glacial
erosion and movement along the Fairweather fault. Unlike the other troughs,
which are generally symmetrical along a longitudinal axis, Yakobi Valley has
an anomalous boxlike shape with a very pronounced offset of the western wall
to the northwest. The Fairweather fault trace is expressed bathymetrically as
a shallow, linear valley stretching from Icy Point to Yakobi Valley, as a
notch in the east wall of the valley and as a series of linear ridges along
the shelf southeast of the valley. The notch in the east wall was noted by the north on the slope are generally associated with Eocene and Oligocene
Von Huene and others (1979), and these bathymetric features corresepond rocks cropping out on the adjacent continental slope (Plafker and others,
closely to the position of the fault trace as mapped from seéismic reflection 1979). These records also indicate that the ridge plunges gently to the west

Plafker, George, 1971, Pacific margin Tertiary basin, in Cram, I. H., ed.,
Future petroleum provinces of North Ameriéa: American Association of
_ Petroleum Geologists Memoir 15, p. 120-135.
Yushin Ridge is about 5 km wide and 27 km long, rises more than 800 m
above the surrounding seafloor, and ends abruptly on its east end. Seismic
records indicate that Yushin Ridge and the large northwest-trending ridge to

Plafker, George, 1974, Preliminary geologic map of Kayak and Wingham Islands,
Alaska: U.S. Geological Survey Open-File Report 74-82, scale 1:31,680.

Plafker, George, and Addicott, W. O., 1976, Glaciomarine deposits of Miocene
through Holocene age in the Yakataga Formation along the Gulf of Alaska

profiles across the shelf from Palma Bay to southeast of Yakobi Valley where it becomes buried by late Cenozoic sediments. Thus, the ridge may be a margin, in Miller, T. P., ed., Recent and ancient sedimentary
(Carlson and others, 1979). remnant of an older structural high. environments in Alaska: Proceedings, Alaska Geological Society

Symposium, Anchorage, Alaska, 1976, p. Q1-023.
The close correlation between the offset west wall and the trend of the
Fairweather fault suggests that right-lateral displacement along the
Fairweath.er fault has offset the west wall toward the northwest. Glacial
erosion would augment this offset, to produce the current shelf valley
configuration. Glacial erosion has apparently removed any comparable offset

The gully at the mouth of Yakutat Valley is about 2 km wide and 15 km
long and extends from the mouth of the trough down to the 1500-m isobath. Plafker, George, Bruns, T. R., Carlson, P. R., Molnia, B. F., Scott, E. W.,
This gully was probably formed by outwash and downslope sediment transport Kahler, R., and Wilson, C. 1978a, Petroleum potential, geologic hazards,
from the glacial lobe that formed Yakutat Valley. and technology for exploration in the outer continental shelf of the Gulf
of Alaska Tertiary province: U.S. Geological Survey Open-File Repért 78-

on the east wall. However, a notch in the east wall is probable evidence for Seismic data indicate that an absence of structural deformation and a 490, 46 p.

northwestern movement of this wall since the last retreat of the glacier that large influx of late Cenozoic sediment are responsible for the relatively

once occupied the valley. A second glacial lobe originating landward of Palma smooth bathymetry of the slope 'between Yakutat Valley and Pamplona Spur Plafker, George, Bruns, T. R., and Page, R. A., 1975, Interim report on
Bay is another possible explanation for the anomalous shape of Yakobi (Bruns, 1979). The abrupt decrease in the average slope gradient between petroleum resoprce potential and geologic hazards in the outer

Valley. The bathymetry seaward of Palma Bay does not show evidence of any Yakutat Valley and Bering Trough may reflect the shift from uplift at continental shelf of the Gulf of Alaska, Tertiary Province: U.s.
large glacial channels. However, recent sedimentation may have filled Fairweather Ground to subsidence between Yakutat Valley and Pamplona Spur. Geological Survey Open-File Report 75-592, 74 p.
channels cut by older glacial advances. A detailed seismic survey is needed
° ) in the northwest corner of the trough to determine whether any buried glacial The bathymetry of the slope between Bering Trough and Hinchinbrook Plafker, George, Carlson, P. R., Coonrad, W. L., Hunt, S. J. and Quinterno,
'38 OO channels exist before the possibility of a second, large glacial lobe can be Seavalley differs markedly from the slope to the east of Bering Trough. West Paula, 1979, Geologic implications of 1978 outcrop sample data from the
dismissed. of Bering Trough, the slope is characterized by numerous ridges and valleys. continental slope in the eastern Gulf of Alaska: U.S. Geological Survey
The major bathymetric feature is Khitrov Ridge, a 12 km wide and 70~km~long Circular 804B, p. B143-146.
northeast trending ridge south of Kayak Island. The ridge abruptly rises
about 1000 to 2000 m above the adjacent abyssal plain, reaching a minimum Plafker, George, Winkler, G. R., Hunt, S. J., Bartsch-Winkler, Susan, Coonrad,
depth of approximately 2200 m. North of the ridge is Khitrov Basin, a 10 km W. L., and Quinterno, Paula, 1978b, Outcrop samples from the continental
wide by 30 km long closed basin with depths greater than 3000 m. slope in the eastern Gulf of Alaska: U.S. Geological Survey Circular
772-B, p. B97-B101,
\ West of Bering Trough, the -average slope gradient increases to a mean
i / value of about 6.0° and generally ranges from about 3.7° to 8.5° with values Prescott, W. H., and Lisowski, Michael, 1977, Deformation at Middleton Island,
\ 18cally as high as 23° on the seaward flank of Khitrov Ridge and on the lower Alaska, during the decade after the Alaska earthquake of 1964: Bulletin
\ \ \ slope south of Kayak Trough. In general, the gradient is higher on the upper of the Seismological Society of America, v. 67, no. 3, p. 579-586.
and lower sections of the slope with more gentle gradients in the interval
\ \ \ between the 2000 m and 3000 m isobaths. Shepard, F. J., 1973, Submarine Geology (3rd ed.): New York, Harper and Row
517 p.
\\ \ \ \ The tectonic regime west of Pamplona Spur is one of marked uplift and P
structural deformation (Plafker, 1969; Bruns, 1979). 2s a result, many of the U.S. Board on Geographic Names, 1971, Undersea features (2nd ed.), Geographic
clee \ \ bathymetric features, including the steep slope gradients, reflect the Names Division, U.S. Army Topographic Command, Washington D.C., 130 P
e ) \ \ geologic structure. Seismic data show that Khitrov Ridge corresponds to a
. W, \ ; complex anticlinal high cut by landward-dipping thrust faults and that Khitrov von Huene, R. E., Shor, G. G. Jr., and Wageman, J., 1979, Continental margins
* . T S So—

Basin is underlain by a synclinal structure. Several of the smaller ridges of the eastern Gulf of Alaska and boundaries of tectonic plates, in
and valleys northeast of Khitrov Ridge correspond to subparallel, northeast- Watkins, J., and Montadert, L., eds., Geological investigations of
trending faults and folds (Bruns, 1979 and unpubl. data). continental margins: BAmerican Association of Petroleum Geologists Memoir
) . 29 . 273-290.
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